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Tom tat

Bi¢n tinh Diatomit bsi oxit mangan bang qua trinh thiy phan hén hop giiza Diatomit véi
KMnO, va (NH,),S,0g trong binh teflon trong 90°C trong 12 gio va xdc dinh hiéu qua trong xu ly
Pb?*. Céc thong o nhu pH va thoi gian hap phu c6 danh hwéng dén kha nang hdap phu cia bién tinh
Diatomit /MnO,. Hiéu suat hdp phu cao nhdt dat 98,28% ¢ thoi gian hdp phu 150 phit va hap phu
chi Pb** ¢ néng dé 100 mg/L.
Tir khoa: diatomit, bién tinh, hap phu, kim logi chi, oxit mangan
Abstract

APPLICATION FOR ADSORPTION Pb* ION IN AQUEOUS SOLUTION FROM
MODIFIED DIATOMIT BY MANGANESE OXITS

The MnO, nanowires-deposited diatomite samples were prepared for using the hydrothermal
treatment method with KMnO, and (NH,),S,0gs in the Teflon at 90°C for 12h and their efficiency for
the removal of Pb?" was determined. The parameters, such as pH value, adsorption time, could
influence the Pb®" removal efficiency or adsorption capacity. The maximum removal efficiency of
98,28% was obtained at a pH of 5 with a 150-min contact time and an initial heavy metal
concentration of 100 mg/L.

1. Mé dau

Hién nay nhiéu nganh céng nghiép & nuéc ta dang phat trién manh gép phan thuc diy ting
truong kinh t& nhur nganh thudc da, dét nhuoém, luyén kim, xi ma,... Trong qua trinh san xuit nhiing
nganh nay thai ra nudc thai c6 chira nhiéu kim loai nang nhu Cu, Pb, As, Cr,... nhiing kim loai ning
nay & trong nudc VGi ndng do vuot ngudng cho phép theo quy chuin cua bo tai nguyén méi truong
s& anh hudng dén chét luong ngudn nude gay doc cho céc lodi sinh vat sdng trong nudc va ca con
ngudi. Nude bi nhidm kim loai ning, tlly vao nong do cao hay thip ma s& gay ra cac hau qua khac
nhau, néu ndng do cao s& lam chét cac loai thuy sinh, néu ndng d6 thap nd s& duoc céc sinh vat tich
lity trong co thé chdng thdng qua chudi thirc an, dén khi nong d tich liiy trong co thé vuot ngudng
cho phép s& gay bénh hoic sinh vat d6 s& chét. BSi v6i con ngudi ciing twong tu, néu tiép xdc hoic
nhiém kim loai ning & nong do cao s& tir vong va ndng do thap s& gay ra mét sé bénh. Chinh vi tinh
nguy hiém va kha nang tich liiy sinh hoc cao nén c6 rat nhiéu phuong phap duge dua ra dé giai
quyét. (Phan Pong L& va cs., 2006; Vii Thi Minh Hong va cs., 2010)
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Diatomit 1a mét loai da tram tich, no con c6 tén khac 1a Kizengua hay dat tao silic, nd phan b
chii yéu ¢ Phu Yeén, Lam Dong, An Giang. Mot s6 khoang vat chu yéu trong Diatomit 1a vo tao
Diatomae, opan, sét, gai xuwong bot bién..., cdu tric tinh thé dang 6ng, hinh tru dai nén rat xép nén
Diatomit dugc ¢ng dung rat 16n trong linh vuc Xt Iy méi truong nhu 1am vat lidu tro loc rat nhiéu va
dung trong xir Iy nudc nudi tdm, hap phu kim loa ning, 1am nguyén liéu trong san xut vat liéu cach
dién, 1am phu gia san xuat xi mang va bé tong nhe. Tuy nhién, higu sut tir Diatomit thd chwa cao nén
chiing t6i chon bién Diatomit véi oxit mangan dé tang kha nang hap phu ion kim loai Pb** trong moi
truong nudc (Bi Hai Bang Son, 2017; Ho Bich Lién, 2018; Nguyén Xuan Hai va cs., 2011)

2. Thuc nghiém
2.1. Thiét bi, dung cu, hda chat
Thiét bi: Can phan tich/PA214C, Ohaus — My, Tu say 250°C/Ecocell L111, MMM — P,
May do pH/Mettler Tolode, May ph6 hap phu nguyén tir AAS, May lic sang, Lo nung
Dung cu: Binh Teflon, Binh tam gidc 100ml, 250ml; Binh dinh muc 25ml, 50ml, 100ml,
250ml; Céc thay tinh 50ml, 100ml, 500ml; Pipet 5ml, 10ml, 25ml; Ong dong 1000ml; Phéu thiy
tinh; Dia thay tinh.
Hoéa chdt si# dung trong qua trinh thi nghiém: NaOH rin, HCI dic, KCI ran, HNO;,
Pb(NO3), (Merk), KMnOy, ran, (NH,),S,0g rin.
2.2. Phwong phap nghién cuu
2.2.1. Bién tinh Diatomit véi oxit mangan [ Diatomit thd (29) ]
MAu bot Diatomit dugc thu thap tir nha may !
xi nghiép ‘Diatomit, Tuy An, Phi Yén duoc lam [ 500 ml dung dich FeSO4 0,025M
sach so bang cach rira, tién hanh nghién va ray

N——/

min, sa ling nhiéu 1an bang nudc cat va siy kho & v

nhiét d6 110°C trong 11h. Can 2 gam diatomit, ( Tip xdc trong khong khi 8 gio )
2,212 gam (NH,),S,0g va 1,85 gam KMnQO, cho

vao cbc 100 mL. Thém vao hén hop trén 30 mL \. J
nude cat, lic déu réi cho hdn hop vao binh teflon ) \ 4

thuc hién qua trinh thity nhiét trong tii sy ¢ nhiét Say & 60°C trong 24h

d6 90°C trong thoi gian 12 gid. Sau d6 ldy ra, dé ) ¢

ngudi dén nhiét do phong. Loc rira phé‘m chét rin
can than nhiéu 1an bing nudc cit. Mau sau d6 [ Mau Diatomit bién tinh D/Fe ]
dugc loc va sy & 60°C trong 24 gid, bao quan
miu va so dung (BUi Hai Ding Son, 2017;
Yucheng Du va cs., 2014)

2.2.2. Anh hwong ciia pH d@én kha ning hdp phu Pb®* cia bién tinh D/MnO,

Chuan bj 7 binh tam giac 250 ml, cho vao mdi binh 2g Diatomit da bién tinh véi MnO,, thém
vao mdi binh 100ml dung dich Pb(NOs), & néng d6 50ppm, dung dung dich HCI 0,1M va NaOH
0,IM vao dé diéu chinh pH tir 3 — 9, lic déu trén may lic sang trong thoi gian 90 phut. Po ham
lwong Pb?* con lai bang phuong phap phd hip phu nguyén tir AAS & budc séng A = 283.3nm. Xac
dinh gia tri pH t6i wu hap phu Pb?" trén bién tinh D/MnO,. Thi nghiém duoc lap lai 3 lan.

Hinh 1. So dé bién tinh Diatomit véi MnO,
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[ D/Fe (2g) ]
[ 100 ml Pb?* ndng d6 50 ppm ]
pH
\ 4 \ 4 \ 4 \ 4 \ 4
[ pH=3 ][ pH=4 ][ pH=5 ][ pH=6 ][ pH=7 ][ pH=8 ] pH=9
\4 \ 4 \ 4 \ 4 A\ 4

[ Do ndng d6 Pb** con lai sau khi hap phu bing AAS ¢ budc séng 283.3 nm ]

[ pH ti uu ]

Hinh 2. So' d6 khdo sat anh hirong gid tri pH d@én khd nang hdp phu cia Pb** cua

2.2.3. Ung dung bién tinh D/MnO, dé xit Iy nwéc nhiém Pb*

Cho vao binh tam giac 250 ml 2g Diatomit da bién tinh véi MnO,, thém vao 100 ml dung dich
Pb(NO;), vai nong do turong wng 100ppm, chinh pH dén gié tri ti uu va 1ac trén may lic sang. Xac dinh
ham luong Pb®* con lai bang phuong phap phd hap phu nguyén tir (AAS) & bude séng A = 283.3nm sau
thoi gian 30 phdt, 60 phat, 90 phit va 120 phdt, 150 phat. Thi nghiém dugc 1ap lai 3 1an. (Hinh 3).

2.2.4. Phuong phdp xir 1y s6 liéu

Phuong phép thdng ké duoc ap dung dé xir 1y s liéu phan tich.

3. Két qua va thao luan

3.1. Bién tinh Diatomit véi oxit mangan

Khi quan sat bang anh SEM & do phan giai khac nhau cho thiy bién tinh Diatomit véi
mangan oxit da tao thanh cac 16p x5p hon chong I&n nhau, cac phan tr oxit mangan tao thanh dang
soi phu trén toan bo bé mat Diatomit. Diatomit 1a mot vat liéu xop, céc 15 rong khong dong déu, sau
qua trinh thity nhiét cac hat MnO, s& phu 1én bé mit cua Diatomit dé tao thanh cac 16 xp hon, ting
dién tich bé mat, tich dién &m ¢ bé mat nhiéu hon tang kha niang kha ning héap phu.

Theo nghién ctru cua tac gia Yucheng Du, Guangwei Zheng Oxit mangan bao gdbm cac soi
nho véi duong kinh trung binh khoang 20 nm va chiéu dai dén 700 nm s& pha 1én bé mat coa
Diatomit. Trong qué trinh thuy phan dung dich (NH,),S,0g bi thiy phé&n tao ra NH;HSO,4 va H,0»;
sau d6, H,O, mai sinh s& phan tng véi KMnO, tao thanh MnO, nhu sau:

(NH,),S,05 + 2H,0 = 2NH,HSO, + H,0, (3.1)

2KMnQO4+ H,0, =2KOH + 2Mn0O,; + 20, (3.2)

Theo do, cac hat o - MnO, va y- MnO,, dugc tao thanh, tuy nhién nhiét déng hoc cac hat a -
MnO, bén hon dang y- MnO,, nén cac hat y- MnO,, s& chuyén pha vao o - MnO, 6n dinh thong
qua qua trinh chuyén pha (BUi Hai Pang Son, 2017; Yucheng Du va cs., 2014)
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Diatomit thoé + 7,5ml KMnQO,
va 7,5ml (NH4)28208

A

4 )
Thuy nhiét trong binh
Teflon ¢ 90°C/12h
|\ * J
S4y ¢ 60°C trong 24h
D/Mn
) !
Pem ngam trong Pb%*
ndng d6 100ppm
\_ J
pH tdi wu
Thoi gian
\ 4 A\ 4 \4
[0 ] ((e0 ] [ 90 ) [120]) [ 150 )
A A \ 4 A\ 4 A\ 4
Y

Do lugng Pb** con lai bing
AAS ¢ budc song 283.3 nm

Hinh 3. Quy trinh hdp phu Pb?* ciia bién tinh D/MnO,

Hinh 4. Anh SEM cua bién tinh D/Mn ¢ty 1é 1:2 ¢ dg phan gai khac nhau
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3.2. Két qud khdo sat dnh hwéng ciia pH dén khd ning hidp phu Pb®* ciia bién tinh
D/MnO,

o
&1

Hinh 5. Biéu do khao sat anh
hirong pH dén kha nang hap
phy Pb?* ciia bién tinh D/MnO,

38,17
35,05

W
oo
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o
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Néng do chi d hdp phu (ppm)
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Gié tri pH

Gia tri pH cua dung dich 13 mét théng sé quan trong trong qua trinh kiém soat hip phu. Dua
vao hinh 3.2 khi khao sét anh huéng cua gia tri pH tir 3 - 9 dén kha niang hap phu cua kim loai chi
cho thay qué trinh hap phu chi tang dan khi gia tri pH tang dan. O thoi gian hap phu 90 phdt, ching
t6i chon pH = 5 dé tién hanh céc thi nghiém tiép theo vi khi pH = 5.5 thi Pb* bat diu xuét hién cac
dang két tua, khi pH tiép tuc ting thi kha ning hap phu cac két tia ting nén bién tinh D/MnO, hip
phu Pb** ting dan. O pH thap c4c ion H;O" canh tranh & cac vi tri trao ddi vai céc ion kim loai, bé
mat bién tinh D/Mn ¢6 nhiéu 15 réng c6 thé hip phu céac ion Pb**, Pb(OH)*, Pb(OH),, Pb(OH)*
Pb(OH),% khi pH tang 16n hon 5.5 thi ting c4c ion nay nén ting kha nang hap phu.

Két qua nay phu hop véi nghién ctru ciia Mustafa Karatas, truong dai hoc Aksaray di nghién
ctru kha nang hap phu chi tét nhét trén zeolitic & pH = 5 va ting dan khi gia tri pH tang (Mustafa
Karatas, 2012). Theo két qua nghién ctru anh huéng cua pH dén kha niang hap phu Pb(NO), cua
Melayib Bilgin* and ,Sevket Tulun ciing cho thiy Diatomit hap phu tét Pb®* & pH = 6 khi khao sat
gid tri pH tr 3 - 8 (.Gaballah & Kilbertus, 1998). Nhom tac gia 1. Gaballah, G. Kilbertus da nghién
ctru hap phu kim loai ning trong nudc thai bang vo ciy sau khi xtr Iy héa hoc ciing da khao sat anh
huéng cua gia tri pH dén kha nang hp phu cua Pb®*, Cu®" Zn®* va két qua ciing cho thdy Pb*" hip
phu tét nhat & pH = 5.5 (Knoerr va cs., 2013; Mustafa Karatas, 2012)

100
Hinh 6. Khao sat anh -
huwréng ciia pH dén kha E
o £ , ;A E 60
nang hap phu cua vo cay )
(Knoerr va cs., 2013) z w
E 20
0
0
Cull
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3.3.Ung dung bién tinh D/MnO, dé xi Iy nwéc nhiém Pb** theo théi gian

Theo bang khao sat kha nang hap phu chi caa bién tinh Diatomit véi oxit mangan & hinh 3.4
ta thay tang ¢ thoi gian hap phu Pb* tir 30 phat, 60 phut, 90 phat, 120 phat, 150 pht & ciing ndng
d6 chi 100 ppm thi hiéu suat hap phu Pb?* cua bién tinh D/MnO, ting. O 30 phut dau, hiéu suat dat
88,64%), hiéu suat cao nhat dat 98,28% khi thoi gian 150 phut.

H%
100 98,28
98
9% 95,34
o4 93,57
92 91,05
90 88,64
88
86
84
82
30 phit 60 phut 90 phut 120 phat 150 phut

Hinh 7. D6 thi khd nang hap phu Pb?* ciia D/IMnO, theo thoi gian

Hién nay trén thé gigi c6 rat nhiéu phuong phap duoc dua ra dé xu ly kim loai ning trong
nuéc thai. Nhdm tac gia V. Christian Taty-Costodes da ding mun cua xtr 1y nwdc thai nhiém chi va
cadimi bang Pinus sylvestris dat hiéu suat rat cao 96% (Taty-Costodes va cs., 2003) & pH = 5.5 &
thoi gian t6i wu 1a 30 phat. Nhom tac gia Mustafa Karatas sir dung zeolitic tir nham thach cua nui
ltra dé hap phu kim loai chi ¢ nong d6 100 mg/L trong diéu kién pH = 5 véi thoi gian tiép xdc 1a 25
phut dat hiéu suit 92% (Mastafa Karatas, 2012). Trong khi tac gia Ho Bich Lién st dung phuong
phép sinh hoc sir dung cdy phat tai dé xir Iy nude thai sinh hoat nhiém chi 200 ppm dat hiéu suét
90.99% véi thoi gian hap phu 1a 30 ngay (Ho Bich Lién, 2018). Nhu vay d6i véi bién tinh D/MnO,
c6 hiéu suit ciing twong duong vé6i cac vat liéu khac, Diatomit 1a vat liéu d& khai thac c6 sin trong
tu nhién, than thién véi moi trudng va thoi gian hip phu ngan hon nhiéu so vai cac bién phép sinh
hoc nén kha ning wng dung trong xtr ly méi truong la rat Ion.

4. Két luan

Khi dung bién tinh Diatomit véi oxit Mangan hap thu dung dich Pb?* & didu kién pH = 5
trong moi trudng nudc theo thoi gian tir 30 phat - 150 phat & cac ndong d6 100 ppm ta thiy & thoi
gian khéac nhau thi kha nang hap phu Pb®* cia D/MnO; ciing khac nhau, higu suat xir Iy Pb*" cao
nhat dat 98,28% ¢ thoi gian 150 phit. Nhu vay day 1a mot phuwong phéap loai bo Pb* ra khoi nuéc
hiéu qua va than thién véi méi truong va Diatomit c6 san trong tu nhién nén c6 kha nang ung dung
rong réi trong xt ly moi truong.
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